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Nature can be conquered only by obeying her – Francis Bacon.Mining and mineral 
industries as sources of primary 
export income play an important 
role in the economic and socio-
political development of many 
developing countries. Zambia is a 
good example of such a country. The 
mining of minerals, including copper, 
is generally considered to be an 
environmentally unfriendly activity as 
all the components of the environment 
are affected by operations in mining 
and its associated activities. At the 
same time the mining of minerals 
is essential for the development 
of society as it provides the basic 
raw materials for almost all industrial 
activities. 
However mines and mining 
activities inherently disturb the 
environment, because they involve 
the excavation and processing of 
rock and soil. The environmental 
deterioration caused by mining occurs 
mainly as a result of inappropriate and 
wasteful working practices and poor 
rehabilitation measures. Mining has a 
number of common stages or activities, 
each of which has potentially adverse 
impacts on the natural environment, 
society and cultural heritage, the 
health and safety of mine workers, and 
communities based in close proximity 
to operations.
Objectives 
The mining industry has become 
the economic and social backbone of 
Zambia since exploitation of the Copper 
belt’s Cu-Co deposits commenced 
in the early 1930s. At present copper 
mining and environmental challenges 
are interlinked, hence the objectives of 
this article are to:
• visualise mining practices in 
Zambia;
In order to maximise the socio-economic benefits of the mining sector, 
the focus of the SNDP will be to enhance value addition, safety and 
health; and safeguard the environment through the review of the Mines 
and Minerals Resources Development Policy.
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Flow chart : Basic understanding of environmental challenges.
E n v i r o n m e n t a l  c h a l l e n g e s
• determine the impact on 
components of the environment; 
• find how mining affects the people 
and their culture;  
• determine whether the process of 
mining is environmental friendly; 
• evaluate environmental aid and 
the role of local, national and 
international organisations; and
• suggest viable solutions.
Copper Mining in Zambia
Zambia has a long history of 
mineral dependence, with copper and 
associated products (e.g. cobalt and 
gold) currently providing nearly eighty 
percent of exports (Carmody, 2009). 
Zambia is the fourth largest copper 
producer worldwide, holding some 
six percent of global deposits (World 
Bank, 2011). at independence in 
1964, Zambia had one of the strongest 
economies and one of the highest per 
capita incomes in Africa, due to its 
mining sector (auty, 1991). However, 
a combination of factors, such as the 
nationalisation of the copper mines 
in 1969 and the oil and mineral 
price shocks of the 1970s, threw the 
Zambian economy into recession and 
crisis for most of the next three decades 
(Carmody, 2009).
In 2010 Zambia was ranked as 
the 7th largest producer of mined 
recovered copper in the world 
(source: US Geological Survey - 2009 
production 697,000 tonnes Cu). The 
same source estimated that in 2008 
Zambia ranked 9th in the world in 
terms of identified copper resources, 
with 3.7% of the known world total, 
and was ranked 10th in the world in 
terms of identified reserves with 3.9% 
of the world total. This mining chiefly 
occurs in the Copper belt region.
Business Monitor International has 
forecast that Zambia’s copper output 
will reach 1.3m tonnes in 2015, 
which would likely place it among the 
top 5 copper producers worldwide. 
Production of copper in 2012 was 
824,976t compared to 881,108t in 
2011, although exports rose from 
832,145t in 2011 to 903,138t in 2012.
It is important to look at the 
contribution of the mining companies 
to the national GDP in order to get 
a clearer picture of the economic 
contribution of copper mining. Table 
2 presents the percentage contribution 
of the mining sector to national GDP 
for the last few years.
The contribution of the mining sector 
to GDP has generally been increasing 
marginally. The mining sector continues 
to be a primary source of earnings for 
the Government, which acknowledges 
that apart from generating employment 
and tax revenues, the sector generates 
approximately 75% of Zambia’s export 
earnings. 
The survey established that 
employment by the surveyed 
enterprises stood at 95,845 in 2011. 
On a sectoral basis the analysis showed 
that the mining sector had the highest 
number of employees of 30,129 
(31.4 percent). The copper mining 
companies are at the centre of local 
community development in all the 
towns where these mining companies 
are located. The mines are involved 
in various community projects which 
include school rehabilitation and 
management, the management of 
hospitals; and road rehabilitation 
programmes in which the mines 
claimed to have invested millions 
of dollars. Most of all the mining 
companies on the Copper belt have 
projects that are aimed at improving 
the lives of the people in this mining 
region. MCM is actively involved in 
malaria and HIV/AIDS prevention and 
treatment programmes in Mufulira and 
Kitwe. Suffice to say the programmes 
are mostly targeted at their employees 
as the majority cannot afford to pay 
for these services. Mbwana Mkubwa, 
in Ndola, like MCM, is involved in 
a malaria control and prevention 
programme in which they claim to 
be working in collaboration with the 
Ndola District Health Management 
Board.
Copper Mining and Environmental 
Challenges in Zambia
During the past years, the 
environment of Zambia was affected 
to various degrees by the mining and 
processing of copper and cobalt ores. 
Environmental problems may be local 
or global depending on the scale or 
magnitude of the area involved. The 
World Bank in their report, Mining and 
Development: Treasure or Trouble? 
Mining in Developing Countries noted 
that the mining sector by its nature 
leaves behind a “footprint”  of its 
environmental, social, and economic 
impacts. 
Table 1 : Zambian copper 
production.








Source: Bank of Zambia, Zambia.
Table 2: Percentage contribution 
of mining sector to national GDP











Source: Budget 2013, Zambia.
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Mines and the Land surface
Irrespective of the kind of mining 
employed for extracting copper, 
mining always results in mammoth land 
disturbance which encompasses large 
scale excavation, “removal of top soil, 
dumping of solid wastes, cutting of roads 
and creation of derelict land”. as noted 
by Mining, Mineral and Sustainable 
Development (MMSD, 2002) the waste 
generated as a result of mining has 
the long-term effect of reducing the 
productivity of land which ideally could 
have been used for other economically 
vital sectors like agriculture.
Table 3 shows the rate of tailings 
disposal from the mining companies. 
In order to produce one ton of copper, 
it is interesting to note that 350 
tonnes of unwanted earth material are 
generated, together with 147 tonnes of 
tailings and 3 tonnes of slag, therefore 
illustrating the destructive nature of 
copper mining. This implies that in 
2007 alone Zambia produced 523435 
tonnes of copper and this came with 
260.15 million tonnes of waste. The 
environmental problem which arises is 
caused byseepage and runoff. This was 
brought to light in the interview with 
Mbwana Mkubwa. 
All the mining companies operate 
dumps (see Table 3) for which they 
have licenses. However, there is no 
regular monitoring of these dumps 
to ensure that seepage into ground 
water and runoff into water systems 
is taken care of. Concern was raised 
by residents in these mining towns. In 
addition, the huge amount of waste 
from the mines pollutes the cities.
Human induced activities resulting 
from mining, construction and 
quarrying are common, especially in 
the Copper belt and Lusaka province. 
The main aspect of land degradation in 
mining activities include deforestation, 
unfilled mine pits and trenches, 
uncontrolled disposal of mine waste 
and tailing, and soil erosion leading to 
the blockage of stream water courses, 
destruction of river banks and siltation.
Mining and the Hydrosphere
Water is essential to life on our 
planet. A prerequisite of sustainable 
development must be to ensure that 
streams, rivers, lakes and oceans are 
not contaminated. Mining affects 
fresh water through heavy use of 
water in processing ore, and through 
water pollution from discharged mine 
effluent and seepage from tailings 
and waste rock impoundments. 
Increasingly, human activities such 
as mining threaten the water sources 
on which we all depend. Water has 
been called “mining’s most common 
casualty”.
Thus in countries like Zambia where 
only 58% of the population have access 
to improved water sources, while 
the rest consume water directly from 
water bodies such as rivers and streams 
which maybe be polluted, there is a 
constantly increasing health risk. 
Additional pollutants from the 
mines which end up in rivers and 
streams impact negatively on aquatic 
biodiversity. 
According to the environmental 
standards set by ECZ, the limit of copper 
concentrations to be discharged into 
aquatic environments is 1.5mg. The 
mining companies are not complying; 
for instance MCM discharge amounts 
as high as 5mg/l which, they are quick 
to state, goes straight into the wetlands 
Table 3: Tailing Deposition by mines








Nchanga (KCM) Muntimpa 1.300 15.6
Konkola (KCM) Lubengele 0.180 2.16
Mufulira (MCM) TD11 0.260 3.12
Nkana (MCM) Musi 0.245 2.94
Luanshya Mindola 15A 0.230 2.76
Chambishi Musakashi 0.017 0.204
Mbwana Mkubwa Bwana 
Mkubwa
0.585 7.02
Source: Environmental Council of Zambia, 2008, Zambia.
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Table 4: Percentage contribution by emission types of total emission in kilo 
tonnes per year (kt/yr) for Zambia
GAS % CONTRIBUTION BY EMISSION
Particulate Matter 10 (PM10) 35
Sulphur Dioxide (SO2) 31
Particulate Matter 2.5 (PM 2.5) 22
Nitrogen Oxides (NOx) 06
ammonia (NH3) 06
Source: Air Pollution Information Network for Africa
Migration is  
possibly the most 
devastating of all 
the effects of large-
scale mining on 
social relationships 
as this makes a 
local community go 
from being relatively 
coherent and stable to 
a situation where local 
people feel they are in 
a minority.
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for purification. However, other 
discharges of 2mg/l, which is still higher 
than the limit, go straight into streams 
and rivers.
Mining and the Atmosphere
Around the Mufulira smelter there 
is enormous air pollution, with sulphur 
dioxide in the part of the town where 
the miners live. Head of the Planning 
and Information Department, Zambian 
Ministry of the Environment, March 
2009.
Air pollution as a result of mineral 
mining is essentially due to the fugitive 
emissions of particulate material and 
gases which include, carbon monoxide, 
methane, oxides of nitrogen, sulphur 
dioxide and dust. These gases endanger 
the lives of the people who get exposed 
either through their work or through 
living around the mining sites. Human 
health problems and environmental 
degradation may arise through direct 
inhalation from the air, soil deposition, 
or accumulation within a water body. 
High levels of dust in the air increase 
respiratory diseases such as chronic 
bronchitis and asthma in the exposed 
population. Additionally, uncontrolled 
dust from the mines pollutes nearby 
surface waters and affects crop growth 
by shading and blocking the pores of 
the plants.
In Zambia copper mining plays a 
critical role in the economy. There 
has been a rise in copper (and other 
minerals) production levels, with new 
mines becoming operational; this has 
implications in terms of sulphur related 
emission associated with smelting.
Sulphur dioxide (SO2) emissions 
from smelters cause human respiratory 
diseases in addition to acid rain which 
damages rivers, streams and trees. 
This causes enormous problems for 
local communities who rely on these 
resources for their livelihood.
Mining and the Biosphere
Mining operations have an adverse 
impact on the biological diversity of 
the area as the operations involve the 
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Table 5: Percentage contribution by sector to total Sulphur dioxide (SO2) 
emission





Source: Air Pollution Information Network for Africa
 Source: Air Pollution Information Network for Africa
Figure 1: Percentage contribution by emission types of total emission in kilo 













Figure 2: Percentage contribution by sector to total Sulphur dioxide (SO2) 
emission
Source: Air Pollution Information Network for Africa
All the mining 
companies operate 
dumps for which 
they have licenses. 
However, there is no 
regular monitoring 
of these dumps to 
ensure that seepage 
into ground water 
and runoff into water 
systems is taken  
care of.
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clearing of vegetation and topsoil which 
can lead to accelerated desertification. 
Vegetation removal alters the availability 
of food and shelter for wildlife. 
Consequently, mining operations bring 
about habitat loss and fragmentation for 
animals. On a broader scale, however, 
mining has the capacity to impact 
negatively on biodiversity by altering 
species composition and structure. 
For instance acid drainage and high 
metal concentrations in rivers generally 
result in an impoverished aquatic 
environment.
Ultimately much of the discharge 
of this heavy metal (copper) ends in 
the Kafue River which is one of the 
major fisheries in Zambia and supports 
thousands of households whose 
livelihoods depend on fishing and the 
cultivation of food crops on the river 
banks. In addition, the river offers life 
support to the industrial, mining and 
agriculture sectors. The Kafue River 
is also a source of potable water for 
approximately 40% of the Zambian 
population.
The bioavailability and 
bioaccumulation of copper in water and 
sediments facilitates their absorption 
by fish. It is worth noting that the Kafue 
Fishery alone accounts for 10% of the 
total fish produced in Zambia and over 
6000 self-employed fishermen rely on 
the river. Research conducted revealed 
that the concentrations of copper in the 
Kafue River sediments exceeded that 
found in other polluted river sediments 
worldwide with concentrations ranging 
from 11,028  to 12,855 μg/g dry mass in 
the mining area. One of the ecological 
consequences of this has been reduced 
fish stocks in the river (see table 6). It 
is evident from the results presented 
that the fish catch in the Kafue River 
has declined by 2.5% between 1996 
and 2003 and this could be adduced 
to reduced fish populations.
Research has established that the 
mortality rate of young juvenile fish 
is high in highly polluted water with 
copper and it is reported that young 
Tilapia fish cannot live in the Kafue 
River water located in the mining area 
due to high copper concentrations. It is 
Table 6: Percentage change in Fish production
Year 1996 1997 2002 2003 %change
Production 6293 6479 6316 6137 2.5
Source: Sub-Regional Trade Expansion in Southern africa: Supply Survey on Zambia’s fish and Fish products and Field 
survey, 2008
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also worth mentioning that the Kafue 
River is home to 122 fish species. 
Zebra fish is one of the fish species 
found in the Kafue River which is 
seriously endangered and this has 
been attributed to changes in the 
environment by Environmental Council 
of Zambia (ECZ).
Unemployment resulting from 
Privatisation
During the hayday of the mines, 
many rural people migrated to the 
Copper belt province for jobs and their 
livelihood. With time, the migrants lost 
ties with their rural roots. After the sale 
of ZCCM, their only source of income, 
many people defied the government’s 
policy of ‘go back to the land’ that 
encouraged retirees to return to villages 
and take up farming. This resulted in 
the Copper belt Province being the 
most urbanised region in the country. 
according to Fraser and Lungu (2007) 
15% of Zambia’s population live in the 
Copper belt. Out of these, about 80% 
live in urban areas. The number of the 
unemployed increased after the sale of 
the mines.
The Impact of Mining on Local People
Even when mineral development 
results in national economic growth, 
the benefits are not always equitably 
shared, and local communities 
closest to the source of mineral 
development suffer the most. In some 
cases, mining has provided jobs in 
otherwise economically marginal 
areas. However, typically these jobs 
are limited in number and duration. 
Mining development tends to hoist 
wage levels for their employees, leading 
to displacement of some community 
residents and existing businesses. 
Additionally, mining may also trigger 
indirect negative social impacts, such as 
alcoholism, prostitution, and sexually 
transmitted diseases. 
Mining brings about in-migration 
which is the major cause of disruption 
to social relationships and cultural 
identity around mining regions. 
Migration is possibly the most 
devastating of all the effects of large-
scale mining on social relationships as 
this makes a local community go from 
being relatively coherent and stable to 
a situation where local people feel they 
are in a minority. Large-scale mining 
tends to impact on local communities, 
leading to dislocations and 
displacements, effects on employment, 
health and safety, a reduction in 
corporate social responsibility and an 
increase in environmental degradation. 
Contestations over access to mineral 
wealth have implications for human 
security and how these issues are 
handled may affect the relationship 
between local communities and 
mining companies, on one hand, and 
the people and their government, on 
the other.
As one resident put it:
…due to the establishment of the 
mines our land was taken over, and 
many of the family members were 
forced to move to the city because they 
couldn’t get jobs from the mines (due 
to old age).
Change in Population Dynamics
Invariably the skilled and semi-
skilled work required for mining 
activities act as a magnet for people 
come to the mining areas; and over 
the years therefore the population 
dynamics have changed. 
Mining and Women
Women are working in various 
capacities in the mining industry in 
Africa and certainly in Zambia. For 
example 8% of the workers  in the 
Kansanshi mine are women. The 
freedom of movement of the women 
living in the mining compounds 
is very limited as a result of social 
acceptance and legal factors. Only 
very limited access to resources is 
given to women. Moreover, making an 
independent living by themselves  is 
extremely difficult, whether or not the 
business conducted is legal.  Women 
are expected to have a financially 
supportive male partner, and without 
this support their lives can be very hard.
Policy Measures and Planning Action
The mining sector remains the major 
contributor to Zambia’s economic 
growth with its average share around 
10%. The Government has adopted 
a pragmatic mineral policy which is 
designed to enhance investment in 
the mining industry and to ensure 
the development of a self-sustaining 
minerals-based industry. The key 
objectives of this policy are to make the 
private sector the principle producer 
and exporter of mineral products 
by putting in place a private sector 
incentive in the development of new 
mines in order to increase and diversify 
mineral and mineral based products 
and exports.
Zambia’s Sixth National Development 
Plan (2011-2015) addresses this: The 
mining sector will focus on increasing 
exploration projects and sustainable 
production; and on the management 
of mineral resources and increasing 
productivity so as to maximise 
economic benefits from the sector. In 
order to maximise the socio-economic 
benefits of the mining sector, the 
focus of the SNDP will be to enhance 
value addition, safety and health; and 
safeguard the environment through 
the review of the Mines and Minerals 
Resources Development Policy.
The Environmental Council of 
Zambia (ECZ) is a statutory body 
created under an Act of Parliament, 
the Environmental Protection and 
Pollution Control Act of 1990, Cap 204 
of the Laws of Zambia. The Council, 
established in 1992, is mandated to 
protect the environment and control 
pollution so as to provide for the 
health and welfare of persons, and the 
environment.
Corporate Social Responsibility 
(CSR) is often used to promote 
voluntary corporate initiatives as an 
alternative to additional or existing 
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Additional  
pollutants from the 
mines which end up 
in rivers and streams 
impact negatively on 
aquatic biodiversity. 
In Zambia for instance 
young Tilapia fish 
species cannot survive 
in the water in the 
Kafue River around 
the mining area.
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mandatory regulations. It is a vital tool 
in promoting and improving the public 
image of companies. Konkola Copper 
Mine (Vedanta Group) has taken many 
active steps under their Corporate 
Social Responsibility Programme.
Findings and Discussion 
Earth provides enough to satisfy 
every man's needs, but not every man's 
greed – Mahatma Gandhi.
It is an established fact that different 
types of social organisations and 
institutions could be developed on 
the basis of natural (environmental) 
resources. According to Zimmerman, 
Resources are not, they are made.” 
Suffice to say that despite the identified 
economic benefits of income and 
employment copper mining activities 
offer in Zambia, it has impacted 
negatively on the environment and the 
people. The industry is making profits 
from copper mining. However, the 
revenues generated are externalised 
and do not benefit the local economy 
and people. 
Copper mining has many direct and 
indirect impacts on society.  One of 
the major indirect impacts of mining in 
Zambia has been the urbanisation of 
the population, with the country being 
the second most urbanised in sub-
Saharan Africa. This has largely been the 
result of the establishment and growth 
of mine towns. The direct impact is 
related to air, water and land pollution, 
degradation of land, deforestation etc. 
The article, therefore, acknowledges 
that copper mining is an important 
activity in Zambia. It also demonstrates 
that the local community does not fully 
benefit from of this industry. Rather they 
experience a negative impact derived 
from the social and natural environment.
Conclusion and Recommendations
During the past years, the 
environment of Zambia has been 
affected to various degrees by the 
mining and processing of copper. 
The impact of copper mining is 
related to both the natural and social 
environment. Since the late nineties, 
however, the situation significantly 
changed with the establishment of 
the state environmental agency, the 
Environmental Council of Zambia 
(ECZ). as a result of regulatory 
reporting by companies to the ECZ 
and the requirements for EIA before 
start-up of any project, the state of the 
environment is gradually improving. 
A year ago following a successful 
transition of power, the new 
Government announced that it “would 
make Zambia a better place for all”. 
But this is not possible without a 
clean and sustainable environment. 
There is a need for government to 
synchronise mining and environmental 
laws and policies in Zambia so as to 
improve the conditions for the local 
communities and ensure economic, 
social and environmental sustainability. 
So, there is need for the policy 
and legal frameworks pertaining to 
mining to be overhauled in order to 
impress upon the mining companies 
stringent environmental and social 
accountability and liability. 
Thus there is need to promote 
equity and fair allotment of the 
benefits from copper mining, through 
enhancing transparency, accountability 
and monitoring in the management 
of copper revenue flows. It is also 
imperative for the country to come 
up with policies that are aimed at 
economic diversification in sectors 
such as agriculture, manufacturing 
and tourism in an attempt to reduce 
the dependence on copper. As Ellen 
Churchill Semple says: 
Man is a product of the earth's 
surface. This means not merely 
that he is a child of the earth, dust 
of her dust; but that the earth 
has mothered him, fed him, set 
him tasks, directed his thoughts, 
confronted him with difficulties 
that have strengthened his body 
and sharpened his wits, given 
him his problems of navigation or 
irrigation, and at the same time 
whispered hints for their solution.
Thus we need to use our natural 
resources in a sustainable manner. 
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High levels of  
dust in the air 
increase respiratory 
diseases such as 
chronic bronchitis and 
asthma in the exposed 
population.
There is a  
constantly increasing 
health risk owing to 
the consumption of 
polluted water. 
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